Inhibition of cyclic nucleotide phosphodiesterase activity by an endogenous factor.
Cyclic nucleotide phosphodiesterase activity of several tissues of rat is inhibited by an endogenous factor isolated from rat adipocytes following exposure of these cells to agents that raise intracellular cyclic AMP levels. The inhibitory action was demonstrated with varying cAMP concentrations from 0.1-400 muM. Enzyme from 10,000 X g supernatant of epididymal adipose tissue was inhibited approximately 2-3 fold more than the plasma membrane of adipocytes by a given concentration of the feedback regulator. Kinetic analysis of cAMP phosphodiesterase of plasma membrane showed that feedback regulator (8.8 U/ml) inhibited the Vmax 48%. The maximum inhibition of phosphodiesterase by feedback regulator (20 U/ml) was about 80%. The apparent Km for cAMP was increased. The ability of phosphodiesterase from several tissues of rat (10,000 X g supernatant) to hydrolyze cAMP and cGMP was tested. Feedback regulator inhibited cGMP hydrolysis in cardiac muscle and 5 other tissues 23-92% more than it inhibited the hydrolysis of cAMP. The physiological significance of this inhibitory effect can begin to be clarified when the feedback regulator is purified to homogeneity and characterized.